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1 GPrix is fully referenced in the Acknowledgements, below. The project research and corresponding policy 
recommendations are all described and available from the project website: http://www.gprix.eu/ (under the 
“Reports” tab). For the extent and variety of innovation support programmes, see the GPrix homepage. 
Section 3 below defines and discusses “best practice” approaches to the evaluation of programme 
effectiveness. Extensive discussion and definition of the concept of “traditional manufacturing industry” is 
provided in GPrix Deliverables 1.1 and 1.2 (2010a & 2010b). For the continued importance of traditional 
manufacturing industry in most EU regions, see GPrix Deliverable 2.2 (2012a). 
2 For these definitions, see Oslo Manual (OECD, 2005). 


































                                                                                                                                                             
3 The terms "cream skimming", "cherry-picking" and "picking winners" are synonyms.  
4 Most empirical research deals with R&D subsidies, because public policy was - and largely remains - 
focused on R&D activities, rather than on innovation in the broader context defined by the OECD Oslo 
Manual (2005).   








































































                                                     
5 Because Cerulli and Poti (2012) investigate input additionality, we do not comment on their findings.  



































                                                     
6 Several studies empirically confirm this argument ( Heijs, 2003; Cantner  and Kosters, 2009; Hussinger, 
2008). 
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7 MAPEER was a project that ran parallel to GPrix. Whereas GPrix focussed on broad innovation outcomes 
in traditional sector SMEs, MAPEER focussed on R&D in SMEs in general (http://mapeer-sme.eu/). The 
model set out in Section 3 was developed by the authors of this paper to analyse both the GPrix survey data 
and the MAPEER survey data. 
8 In practice, identifying variables may be desirable rather than essential. Lokshin and Sajaia (2011, p.381) 
report that their estimator is ‘relatively robust in terms of identification of the model’.   






estimated over both  regimes 1  and 0,  in which  case Participation disappears  as  a  separately 




for  firms  that  participated  in  a  support  programme,  whereas  equation  1b  estimates  the 
probability of innovating for firms that did not participate in a support programme. Equations 1a 
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9 The firms in the sample are independent legal entities and operate as separate entities in different 
industries and in different countries. This satisfies the assumption of our estimator that we estimate our 
model on an independent, identically distributed (iid) sample (Wooldridge, 2002, p.604). For evidence that 


































                                                                                                                                                             
the regions selected for the GPrix project represent the diversity of regional situations concerning 
traditional industry in the EU, see GPrix Deliverable 2.2 (2012a) http://www.gprix.eu/.  





















By country  0.35  0.02  0.07  0.19 




















                                                                                                                                                             
GPrix Deliverable 3.3 (2012b) gives detail and examples of how the sample was obtained; see 




































                                                                                                                                                             
http://www.gprix.eu/. 



































                                                     
10 A table reporting all 20 regressions in full is available upon request.  



































                                                     
11 The respective p-values are: 0.125; 0.140; 0.146 and 0.151. 
 






























                                                                                                                                                             
  
12 We have estimated the treatment effects by countries and the results are consistent with our main 
findings. The results are available from authors upon request.  
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Average treatment effect on 
the treated - ATT 
Average treatment effect on 
the untreated  
- ATU 















Product innovation in goods 0.300 (0.422) 
0.792 
(0.159) NO 0.0713 104 -0.076*** 0.021 132 0.169*** 0.031 236 0.061*** 0.019 
Product innovation in services -1 0.846 (0.263) rho1=-1 0.0002 96 -0.196*** 0.037 123 0.542*** 0.026 219 0.228*** 0.018 
 





(0.417) NO 0.0232 108 -0.011 0.018 134 0.224*** 0.025 242 0.118*** 0.015 
Process innovation - processes 







p=0.1252 0.1252 105 -0.046** 0.020 132 0.359*** 0.021 237 0.180*** 0.013 
Process innovation - logistics, 








p=0.1402 0.1402 104 -0.426*** 0.027 139 0.129*** 0.024 243 -0.113*** 0.017 
 






(0.059) NO 0.0305 108 -0.299*** 0.011 141 0.057*** 0.014 249 -0.097*** 0.006 
 





(0.002) NO 0.0183 116 -0.078*** 0.010 145 0.224*** 0.018 261 0.084*** 0.010 
Organizational innovation - new 




(0.403) 1 rho0=1 0.0147 110 -0.378*** 0.016 138 0.140*** 0.025 248 -0.089*** 0.013 
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Organizational innovation - new 





(0.195) NO 0.0293 113 -0.398*** 0.023 143 0.460*** 0.018 256 0.082*** 0.017 
Organizational innovation - new 





(0.003) NO 0.0091 105 0.526*** 0.015 131 0.458*** 0.017 236 0.492*** 0.010 





(0.260) NO 0.0488 115 -0.160*** 0.013 140 0.314*** 0.018 255 0.102*** 0.011 
Marketing innovation - changes 






p=0.1512 0.1512 105 -0.204*** 0.025 137 0.371*** 0.021 242 0.116*** 0.017 
Marketing innovation - new 





(0.486) NO 0.0964 106 -0.129*** 0.045 137 0.416*** 0.027 243 0.176*** 0.232 
Marketing innovation - new 
methods for sales channels -1 
0.503 
(0.366) rho1=-1 0.0015 108 -0.028 0.037 135 0.694*** 0.026 243 0.374*** 0.021 
Marketing innovation - new 






p=0.1463 0.1463 109 -0.062*** 0.023 139 0.463*** 0.017 248 0.231*** 0.015 
Marketing innovation – 
combined -1 
0.440 
(0.493) rho1=-1 0.0111 106 -0.068** 0.030 131 0.393*** 0.025 237 0.195*** 0.018 
Innovative sales > 5 % -0.488 (1.480) 
0.805 
(0.157) NO 0.0902 113 -0.088 *** 0.015 137 0.166*** 0.020 250 0.051 *** 0.011 
Innovative sales > 10 % -1 0.243 (0.833) rho1=-1 0.0103 110 0.007 0.024 133 0.430*** 0.026 243 0.240*** 0.017 
Innovative sales > 15 % 1 -0.130 (0.494) rho1=-1 0.0102 109 0.113*** 0.029 132 0.569*** 0.022 241 0.363*** 0.017 
Innovative sales > 25 % -1 -0.200 (0.813) rho1=-1 0.0001 109 0.160*** 0.025 132 0.731*** 0.019 241 0.477*** 0.015 
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13 We do not take into account results for the case where the output variable is product innovation -
combined, as the statistical properties of the model are problematic with respect to the Wald test (p-
value=0.92). 
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Average treatment effect on 
the treated - ATT 
Average treatment effect on 
the untreated  
- ATU 















Product innovation in goods 0.100 (0.488 
0.764 
(0.181) NO 0.0839 104 -0.028 0.023 129 0.257*** 0.028 233 0.130*** 0.018 
Product innovation in services -1 0.507 (0.933 rho1=-1 0.0037 97 -0.008 0.041 121 0.551*** 0.027 218 0.311*** 0.024 
 







p=0.9173 0.9173 108 0.127*** 0.028 130 0.001 0.041 238 0.058** 0.026 
Process innovation - processes 
for manufacturing goods 
 
-0.400 
(0.481) 1 rho0=1 0.0032 106 -0.043* 0.023 131 0.323*** 0.026 237 0.153*** 0.016 
Process innovation - logistics, 




(0.454) 1 rho=1 0.0031 97 -0.441*** 0.035 129 0.274*** 0.028 226 -0.051** 0.023 
 






(0.457) NO  0.0689 100 -0.179*** 0.022 129 0.324*** 0.025 229 0.106*** 0.021 
 





(0.013) NO 0.0729 116 -0.078*** 0.010 142 0.251*** 0.017 258 0.099*** 0.012 
Organizational innovation - new 




(0.375) 1 rho=1 0.0083 107 -0.358*** 0.019 131 0.123*** 0.024 238 -0.093*** 0.015 
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Organizational innovation - new 
methods of organising work 
responsibilities 
-0.605 
(0.268) 1 rho=1 0.0055 105 -0.436*** 0.022 133 0.350*** 0.023 238 -0.003 0.018 
Organizational innovation - new 






(0.587) NO 0.0270 105 -0.123*** 0.028 128 0.553*** 0.019 233 0.250*** 0.018 
Organizational innovation – 
combined 
 
-1 0.856 (0.178) rho1=-1 0.0065 115 -0.208*** 0.021 137 0.345*** 0.020 252 0.095*** 0.013 
Marketing innovation - changes 
to design or packaging 
 
1 0.576 (0.517) rho1=-1 0.0480 102 -0.156*** 0.027 134 -0.278*** 0.020 236 -0.237*** 0.015 
Marketing innovation - new 
media or techniques for product 
promotion 
-0.700 
(0.298) 1 rho0=1 0.0002 103 -0.379*** 0.034 130 0.539*** 0.032 233 0.124*** 0.031 
Marketing innovation - new 
methods for sales channels 
-0.728 
(0.312) 1 rho0=1 0.0223 105 -0.304*** 0.033 128 0.538*** 0.031 233 0.145*** 0.026 
Marketing innovation - new 
methods of pricing 
-0.553 
(0.303) 1 rho0=1 0.0096 106 -0.473*** 0.029 131 0.365*** 0.022 237 -0.020 0.022 
Marketing innovation – 
combined -1 
0.742 
(0.277) rho1=-1 0.0754 109 -0.191*** 0.025 134 0.456*** 0.022 243 0.157*** 0.020 
Innovative sales > 5 % -0.688 (0.417) 
0.818 
(0.237) NO 0.0692 110 -0.087*** 0.017 131 0.159*** 0.019 241 0.049*** 0.013 
Innovative sales > 10 % -0.231 (0.797) 1 rho0=1 0.0170 111 -0.261*** 0.019 133 0.121*** 0.021 244 -0.057*** 0.014 
Innovative sales > 15 % -1 -0.527 (0.545) rho1=-1 0.0011 110 0.232*** 0.023 131 0.538*** 0.020 241 0.409*** 0.016 
Innovative sales > 25 % -1 0.080 (1.258) rho1=-1 0.0009 110 0.007 0.025 131 0.719*** 0.021 241 0.401*** 0.022 
Page 25 of 53 
 
 














Models without diagnostic problems Models with one diagnostic problem 
1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  12.  

































Baseline 20 9 11 8 7 7 6 11 9 6 5 
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14 The choice of matching estimator reflects the consideration that the Rosenbaum bound approach can only be 
applied to NN matching without replacement. In order to increase the efficiency of the estimated effects, we used 
a caliper of the size suggested in the literature, because it removes 98 per cent of the initial bias due to covariates 
(Austin, 2011). We applied a range of other matching estimators with broadly similar results, which are available 
on request. 
15 Balancing tests include standardized differences in the sample means of participating and non-participating 
firms (Rosenbaum and Rubin, 1985) and the t-test of the equality of the sample means of participating and non-
participating firms (see, for instance, Czarnitzki and Lopes Bento, 2013).  
16 See Rosenbaum (2002). 
17 The test cannot be conducted for the ATU or the ATE.  
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Table 5: Results from the Nearest Neighbour (NN) estimators ‐ baseline model  
Output dependent variable 
NN without replacement and 
caliper of 0.25 of SD of 
propensity score 
NN without replacement and 
caliper of 0.25 of SD of 
propensity score Hidden bias 
(overestimation) Average treatment effect on the treated - ATT 










Product innovation in goods 230 0.222*** (0.082) 185 
0.200*** 
(0.078) No 




Product innovation - combined 
 
235 0.194*** (0.058) 193 
0.212*** 
(0.058) No 
Process innovation - processes for 





Process innovation - logistics, delivery or 












Process innovation – combined 
 
235 0.143** (0.065) 189 
0.138** 
(0.058) Yes 
Organizational innovation - new business 





Organizational innovation - new methods of 





Organizational innovation - new methods of 





Organizational innovation – combined 242 0.133 (0.084) 200 
0.120 
(0.074) Yes 






Marketing innovation - new media or 
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Marketing innovation - new methods of pricing 244 0.021 (0.080) 198 
0.056 
(0.072) Yes 
Marketing innovation – combined 228 0.116 (0.086) 175 
0.126 
(0.081) Yes 
Innovative sales > 5 % 233 0.141** (0.076) 188 
0.154** 
(0.071) Yes 
Innovative sales > 10 % 232 0.058 (0.094) 177 
0.062 
(0.078) Yes 
Innovative sales > 15 % 234 0.023 (0.095) 189 
0.069 
(0.081) Yes 
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ATT negative & 
ATE positive 




ATT & ATE both 
positive 






baseline model         
20 19 16 13 11 4 3 
Switching 
regression -  
augmented model 
19 18 13 11 9 2 1 
Matching 
estimators - 
baseline model  
20 13 5 1 0 12 5 
 
































                                                     
18 These findings are similar to the canonical study by Aakvik et al. (2005, p.37) who also find that ‘those most 
likely to participate in the program are those who benefit least from it’. 
19 Again, reflecting similar results, this echoes a conclusion from Aakvig et al. (2005, p.48): ‘There is a potential 
for improving the overall employment-promoting effect of VR training by selecting those who gain the most 
from training rather than choosing the most employable persons.’  


































                                                     
20 This paragraph and the one following include references to communications and internal working documents 
not intended for publication. However, none of this material is confidential or in any way sensitive. If required, 
these e-mails and documents can be provided by the authors. 








































































                                                     
21 Loss of information due to lack of data on the amount of subsidy are endemic in programme evaluation 
(Aakvik et al., 2005, p.26). 

























































































































































































































Innovation output   DV= 1  if  innovation  takes place; =0  if  innovation does 
not take place 
Participation   DV=1  if  the  firm participated  in one or more  support 
programmes; = 0 if it did not 
Size   Number of employees in 2009 
MPower  DV  =  1  if  the  firm  responded  “Very  strong”  to  the 
question  “How  would  you  judge  the  competition  in 
your main market(s)”; otherwise 0 
Export  The  percentage  of  the  firm’s  turnover  accounted  for 
by exports 










The  firm’s  capabilities  relative 
to other firms in their industry 
with  respect  to  product 
innovation  
DV  =  1  for  “Above  average”  and  “Leading”;  =  0  for 
“Average” and “Lagging” 
The  firm’s  capabilities  relative 
to other firms in their industry 
with  respect  to  process 
innovation 
DV  =  1  for  “Above  average”  and  “Leading”;  =  0  for 
“Average” and “Lagging” 
The  firm’s  capabilities  relative 
to other firms in their industry 
with  respect  to  organizational 
innovation 
DV  =  1  for  “Above  average”  and  “Leading”;  =  0  for 
“Average” and “Lagging” 
The  firm’s  capabilities  relative 
to other firms in their industry 
with  respect  to  marketing 
innovation 
DV  =  1  for  “Above  average”  and  “Leading”;  =  0  for 
“Average” and “Lagging” 




Obstacle  DV = 1  if  the response was “Very high  importance”  to 
the question “What are  the specific needs  for SMEs  to 
enable  them  to  participate  in  innovation  support 




































































































































































































































































































                                                     
22 Collaboration is not included in the baseline model, but is included in the augmented model. This dummy 
variable has a value of 1 if a firm collaborates on innovation activities with other firms or institutions.  











































the  database  that  satisfy  the  standard  EU  definition  of  SMEs  (including  micro  enterprises). 
Participants are more likely to introduce innovation than nonparticipants, for all aggregate types 
of  innovation as well as  for each of  the disaggregated  categories. For example,  for aggregate 




characteristics  can  be  observed  for  participants  and  nonparticipants.  Participating  and  non‐
participating  SMEs have  the  same  average number of employees. Micro  and  small  firms  also 
have  a  similar  average  number  of  employees  in  both  categories,  whereas  medium‐sized 
participating  firms  have,  on  average,  5  employees  more  than  non‐participating  firms. 
Furthermore,  non‐participating  firms  perceive  a  slightly  higher  level  of  competitive  pressure 
than  do  participating  firms  (22  per  cent  of  participants  and  25  per  cent  of  non‐participants 
experience “very strong” competitive pressure, which is the highest category, Q4t_5). Industries 
included  in  our  sample  exhibit  differences  with  respect  to  firms’  participation  in  support 




A  significantly higher proportion of participating  firms  invested  fewer  resources  in  innovative 
activities in the past (Q12t_1) than they do currently (52 per cent of participants and 29 per cent 
of  non‐participants).  This  variable  is  one  of  five  included  in  the model  to  control  for  initial 
conditions.  The  other  four  variables  included  in  the  model  to  control  for  initial  conditions 
                                                     
23 We have included the name of each variable as it appears in the dataset to enable the appropriate 
variable(s) to be identified in the dataset; hence, replication. The dataset will be made available on-line.  
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indicate  firms'  perceptions  of  their  innovative  capacities  with  respect  to  different  types  of 
innovation in 2005. For product innovation, 31 per cent of participating firms perceive their past 
innovative  capacities as above average or  leading  (Prodin_2005),  compared  to 24 per  cent of 
non‐participating  firms.  For process  innovation,  the difference  is  even higher;  27 per  cent of 
participating  firms  and  17  per  cent  of  non‐participating  firms  indicated  their  innovative 
capacities  as  above  average  or  leading  (Procin_2005).  However,  for  non‐technological 
(organizational and marketing)  innovation, there  is no substantial difference  in past  innovative 
capacities  between  those  participating  and  non‐participating  firms  that  perceive  their  past 
capacities  as  lagging  (Q16_3t_1  and  Q16_4t_1  respectively).  Considering  export  activities 
(Q5_export), participating firms are slightly more export‐oriented (23 per cent) relative to non‐
participating  firms  (17  per  cent).  Participating  firms  have  greater  propensity  to  collaboration 
(Q18_yes) than non‐participating firms (84 per cent and 33 per cent respectively).  
 
With  respect  to  obstacles  to  participating  in  support  programmes,  a  higher  number  of 
participating firms indicate each category of administrative needs to be of very high importance 
(Q31_1t_5,  Q31_2t_5,  Q31_3t_5,  Q31_4t_5,  Q31_5t_5  and  Q31_6t_5)  However,  almost  the 
same proportion of participating  and non‐participating  firms  recognizes  financial needs  as  an 
obstacle to participation  (Q31_7t_5, Q31_8t_5 and Q31_9t_5). Further, a higher proportion of 
participating  firms  suggest  that  internal  as well  as  external  needs  of  SMEs  are  of  very  high 
importance  (Q31_10t_5,  Q31_11t_5,  Q31_12t_5,  Q31_13t_5,  Q31_14t_5,  Q31_15t_5, 
Q31_16t_5  and  Q31_17t_5).  Only  for  appropriate  general  economic  conditions  (Q31_18t_5) 

















Germany    38  25  13  0.66 (0.48) 
Spain   53  34  19  0.64 (0.48) 
Italy   46  18  28  0.39 (0.49) 
Netherlands   31  12  19  0.39 (0.49) 
Portugal   19  9  10  0.47 (0.51) 
France   34  16  18  0.47 (0.51) 
United Kingdom   91  31  60  0.34 (0.48) 





                                                     
24 Data in Table B.2 are for SMEs only (312 firms in total). There are 21 large firms in the sample.   





















Product innovation in goods  224 67.27 % 117 52.23 %
Product innovation in services  148 44.44 % 75 50.68 %












190  57.06 %  87  45.79 % 














124  37.24 %  75  60.48 % 
Organizational innovation ‐ 








129  38.74 %  67  51.94 % 
Marketing innovation ‐ new 




83  24.92 %  43  46.24 % 
Marketing innovation ‐ 
combined   211  63.36 %  109 
51.66 %
Innovative sales > 5%  246 73.87 % 127 51.63 %
Innovative sales > 10%  191 57.36 % 96 50.26 %
Innovative sales > 15%  154 46.25 % 79 51.30 %
Innovative sales > 25%  97 29.13 % 53 54.64 %
 







the dataset    












Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE Coeff. SE 
Q2_2009 0.042 0.052 0.001 0.003 -0.001 0.002 0.007 0.005 0.006** 0.003 -0.001 0.002 
Q4t_5 -5.164*** 0.707 -0.714 0.447 -0.090 0.265 -0.115 0.419 -0.519** 0.261 0.095 0.202 
Q3t_1 2.913 1.825 -0.771 0.529 0.012 0.494 7.257*** 0.847 -0.665 0.511 -0.182 0.478 
Q3t_2 14.541*** 1.947 1.008 0.714 -0.224 0.466 0.570 0.694 0.443 0.516 0.034 0.372 
Q3t_3 14.800*** 1.164 0.246 0.504 -0.127 0.356 -0.079 0.553 0.392 0.417 -0.108 0.296 
Q3t_4 9.223*** 1.269 0.684 0.484 0.286 0.291 0.373 0.478 0.237 0.344 0.360 0.237 
Q3t_5 9.852*** 1.190 0.340 0.524 -0.081 0.357 0.462 0.629 0.060 0.410 -0.008 0.320 
Q3t_6 12.382*** 1.763 0.544 0.521 -0.553* 0.373 7.404*** 0.742 0.473 0.358 -0.580* 0.328 
Netherlands             
Portugal             
France             
Germany     0.721** 0.296       
Spain      1.427*** 0.257     1.437*** 0.267 
Q12t_1 -0.623 1.301 0.877*** 0.288 0.703*** 0.179 -0.344 0.423 0.974*** 0.250 0.688*** 0.173 
Prodin_2005 9.046*** 0.792 1.175** 0.536 -0.173 0.254 0.159 0.439 -0.066 0.370 -0.127 0.241 
Procin_2005 8.858*** 0.792 -0.499 0.543 0.377 0.260 0.945* 0.525 0.511 0.380 0.400 0.253 
Q16_3t_1 -0.540 1.155 -0.021 0.306 0.082 0.238 0.727 0.551 -0.190 0.308 0.075 0.219 
Q16_4t_1 -4.023*** 1.463 -0.549* 0.309 -0.080 0.247 -0.331 0.429 -0.334 0.286 -0.093 0.227 
Q5_export 0.117 ** 0.058 0.003 0.005 0.003 0.003 -0.008 0.005 -0.002 0.004 0.005* 0.003 
Q18_yes             
Q31_3t_5             
Q31_7t_5             
Q31_10t_5             
Q31_17t_5     0.783 ** 0.380       
Q31_18t_5     -0.332 0.281       
Log likelihood -205.85905     -248.48591     
No of obs. 242     261     
rho1 -0.999 (0.005)     -0.406  (0.588)     
rho0 0.871  (0.417)     0.999   (0.002)     
Wald test  p = 0.0232     p=0.0183     
 
 


















Coeff. SE Coeff. SE Coeff. SE Coeff SE Coeff SE Coeff SE 
Q2_2009 0.009** 0.004 0.008** 0.004 -0.000 0.001 0.001 0.003 -0.002 0.003 -0.003 0.003 
Q4t_5 -0.511* 0.289 -0.094 0.272 -0.019 0.205 -0.704** 0.329 -0.269 0.290 0.484* 0.261 
Q3t_1 6.827*** 0.417 -0.597 0.540 -0.1505 0.462 0.243 0.776 -0.201 0.693 0.194 0.686 
Q3t_2 -0.075 0.546 1.124* 0.625 0.013 0.387 6.740*** 1.825 7.238*** 0.419 -0.503 0.410 
Q3t_3 0.415 0.477 0.535 0.428 -0.174 0.321 7.721*** 2.049 0.899* 0.465 -0.342 0.395 
Q3t_4 0.185 0.370 0.276 0.340 0.494** 0.242 -0.096 0.367 0.132 0.361 0.224 0.298 
Q3t_5 0.569 0.599 0.465 0.379 0.051 0.331 -0.221 0.489 -0.015 0.432 -0.246 0.386 
Q3t_6 -0.230 0.387 -0.017 0.326 -0.622* 0.333  0.513 0.725 0.461 -1.054*** 0.369 
France             
Spain      1.464*** 0.279 0.954* 0.520 -0.737 0.473 1.708*** 0.311 
Netherlands              
Italy              
Portugal  0.360 0.582 6.682*** 0.497 -0.141 0.370       
Q12t_1 0.141 0.318 0.851*** 0.270 0.725*** 0.183 0.816*** 0.262 0.472 0.304 0.835*** 0.213 
Prodin_2005       -0.473 0.365 0.723** 0.368 -0.466* 0.275 
Procin_2005       0.226 0.402 -0.055 0.404 0.301 0.285 
Q16_3t_1 -0.056 0.267 -0.074 0.314 -0.017 0.209 -0.783** 0.343 -0.844** 0.355 -0.081 0.270 
Q16_4t_1 -0.145 0.269 -0.739** 0.328 -0.014 0.219 0.247 0.396 0.051 0.367 0.067 0.277 
Q5_export 0.001 0.004 0.005 0.005 0.005 0.003 -0.001 0.005 0.004 0.006 0.004 0.004 
Q31_3t_5     -0.908*** 0.241       
Q31_7t_5           -0.597** 0.236 
Q31_10t_5             
Q31_17t_5           0.898*** 0.315 
Q31_18t_5             
Log likelihood -247.31131     -219.12568     
No of obs. 255     241     
rho1 -0.642 (0.330)     0.809  (0.187)     
rho0 0.728 (0.260)     -0.071  (0.353)     
Wald test  p = 0.0488     p=0.0651     




As an example, we  interpret  the  results  for  the model with  the dependent variable  “product 
innovation in both goods and services (combined)”. First, the statistically significant coefficients 
will be discussed. In the selection equation, the coefficient on one of the variables denoting the 
initial conditions25  (whether a  firm devoted  fewer,  the  same or more  resources  to  innovation 
five years ago, variable Q12t_1)  is  statistically  significant at  the one per cent  level. The  initial 
conditions have  a positive  and  significant  effect on participation  in  support programmes;  i.e. 
those  firms  which  devoted  more  resources  to  innovation  in  2009  than  they  did  five  years 
previously  are more  likely  to  participate  in  support  programmes.  As  we  are  estimating  the 
endogenous selection model, the model should include at least one identifying variable, i.e. the 
instrument.  Four  identifying  variables  are  included  in  the  model  for  combined  product 
innovation: two country dummy variables, for Germany and Spain; and indicators for two parts 
of  question  31  referring  to  different  specific  needs  for  SMEs  in  relation  to  programme 
participation  (the  first  part  indicates  the  importance  of  adequate  external  assistance  and 
guidance after the support project, Q31_17t_5, and the second part indicates the importance of 
appropriate general economic conditions, Q31_18t_5). Both coefficients on the country DVs are 
statistically  significant  (Germany  at  the  5  per  cent  level  and  Spain  at  the  1  per  cent  level). 
Although the  indicator on appropriate general economic conditions (Q31_18t_5)  is statistically 
insignificant, it was included in the model; otherwise, the model would not converge. Finally, the 






proxy  initial  conditions  (i.e.  innovation  capabilities  regarding product  and process  innovation, 
variables Prodin_2005 and Procin_2005 respectively) have a positive and significant  impact on 
product  innovation.  Firms with  leading  innovation  capabilities  in  the  past  are more  likely  to 
engage  in product  innovation. However,  initial conditions  related  to organizational  innovation 
(Q16_4t_1) have a negative effect on product  innovation. Sectoral DVs  (Q3t_2, Q3t_3, Q3t_4, 
Q3t_5 and Q3t_6) are all statistically significant, except for the leather industry (Q3t_1). Finally, 
                                                     
25 Initial conditions - or quasi firm fixed effects - control for firm's innovation capacities at the beginning of 
the sample period.  
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of  innovation  capacities  increases  the  probability  of  engaging  in  product  innovation  for  both 
participating and non‐participating  firms. Similar  to participating  firms, non‐participating  firms 
with  leading  innovation capabilities for product  innovation  in the past (Prodin_2005) are more 






The  repeated  significance  in  the  reported  regressions  of  one  or more  of  our  five  firm‐level 
‘quasi’ fixed effects (or  initial conditions)  is not only  informative regarding the determinates of 
innovation  but  also  increases  confidence  in  the  statistical  validity  of  our  estimates.  There  is 
limited scope within a cross‐sectional study, particularly one analysing survey data, to address 
the  potential  endogeneity  of  regressors.  Moreover,  no  estimator  can  address  all  potential 
specification  issues.  By  estimating  an  endogenous  switching  model  we  address  the  main 
endogeneity  issue  in  programme  evaluation,  that  of  endogenous  selection  (i.e.  the  potential 
endogeneity of the participation dummy). However, there may be particular concern that firms’ 
export activities may not be exogenous with respect to innovation. If so, then endogeneity arises 
from  omitted  variables  rather  than  simultaneity.  Simultaneity  assumes  that  causation  runs 
directly  in  both  directions  between  innovation  and  exports.  Conversely,  we  argue  that  if 
exporting  is  potentially  endogenous  then  this  is  because  innovation  and  exports  are  both 
dependent on  similar determinants,  in which  case  they  are  correlated but do not  cause one 
another.  This  perspective  on  the  potential  endogeneity  of  exports  is  supported  by  three 
arguments. First, in theory, exporting may be regarded as a species of innovation. This view goes 
back at  least  to Schumpeter  (1942) who  identified  the main  forms of  innovation giving rise  to 
the ‘process of Creative Destruction’: 
 







examples  for  respondents  of  types  of  innovation  followed OECD  (2005),  in which marketing 








In our study, we are  limited  in how we can address  the potential endogeneity of exports. For 
reasons explained above, we estimate a parsimonious model and  so are unable  to  include all 
possible observable  influences on  firms’ export behaviour  in  the model. With panel data, we 
could  use  firm‐level  fixed  effects  to  capture  unobserved  influences,  thereby  excluding  them 
from  the error  term and precluding endogeneity arising  from omitted variables. To mimic  this 
approach  in  our  cross‐section model, we  include,  as  explained  above,  firm‐level  ‘quasi’  fixed 
effects  (or  initial  conditions)  to  capture  otherwise  unobservable  firm  and  ownership  effects. 
These five variables are derived from questions to firms about their innovation behaviour at the 
beginning of the sample period and are designed to aggregate the effects of all unobserved firm‐
level  time  invariant  (or,  at  least,  slowly moving)  influences  on  all  types  of  innovation, which 
include diversification into new markets, especially into export markets. By specifying our model 
to include firm‐level ‘quasi’ fixed effects we prevent – or, at least, reduce – the presence in the 





for  whether  this  assumption  holds  in  the  data.  Instead,  Lokshin  and  Sajaia  (2011,  p.379) 
undertake Monte Carlo  simulations  to  investigate  the  sensitivity of  their estimator  to  ‘model 
identification  and  the  assumptions  about  the  distribution  of  the  error  terms’.  Their  results 
indicate  that  their  estimator  is  ‘relatively  robust  in  terms  of  identification  of  the  model’. 
Moreover, the authors note that this finding is consistent with Wilde (2000) who found that ‘in 
recursive multiple‐equation  probit models with  endogenous  dummy  regressors  no  exclusion 






about  −0.240;  in both  cases,  an upward bias of  about  30 per  cent.  In  these  simulaƟons,  the 
                                                     
26 Monte Carlo simulations of ATE and ATT for the specification with normally distributed error terms 
demonstrate that: ‘Even for smaller sample sizes, the method produces efficient and unbiased estimates of 






distributional assumption  in extreme  forms puts a question mark over  the precise  size of our 
estimates of ATT and ATE,  it does not undermine our main finding that estimated programme 
effects  on  SME  participants  (ATT)  are  systematically  smaller  than  the  estimated  effects  on 
randomly  selected  SMEs  (ATE).  In  turn,  it  is  this  finding  that  underpins  our  main  policy 
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